Atypical ubiquitylation - the unexplored world of polyubiquitin beyond Lys48 and Lys63 linkages.
Ubiquitylation is one of the most abundant and versatile post-translational modifications (PTMs) in cells. Its versatility arises from the ability of ubiquitin to form eight structurally and functionally distinct polymers, in which ubiquitin moieties are linked via one of seven Lys residues or the amino terminus. Whereas the roles of Lys48- and Lys63-linked polyubiquitin in protein degradation and cellular signalling are well characterized, the functions of the remaining six 'atypical' ubiquitin chain types (linked via Lys6, Lys11, Lys27, Lys29, Lys33 and Met1) are less well defined. Recent developments provide insights into the mechanisms of ubiquitin chain assembly, recognition and hydrolysis and allow detailed analysis of the functions of atypical ubiquitin chains. The importance of Lys11 linkages and Met1 linkages in cell cycle regulation and nuclear factor-κB activation, respectively, highlight that the different ubiquitin chain types should be considered as functionally independent PTMs.